17,528.3 billion won which is 34.5% of total medical expenses which is 50,742.6 billion won.
Remarkable medical improvement brought a longer average life expectancy. As living in the area of longevity, higher level of fitness is an essential and important factor for mental, social, and the quality of life. Therefore, the meaning of attending physical activities in the elderly is more important than in the young population (Williams et al., 1993) . Particularly, active participation of the elderly in their physical activities will benefit not only themselves but also society (Reaven et al., 1991; Lee and Park, 2013) .
According to World Health Organization (WHO), regular physical activity of moderate intensity in the elderly population has significant benefits for a happy life as well as physical, social, and mental health (WHO, 2016) .
Compared with inactive elderly, the active had relatively lower prevalence in many diseases such as depression, cardiac disease, hypertension, stroke, type II diabetes, metabolic syndrome, rectal colon, and breast cancer.
Furthermore, it was reported that higher attendance of physical activities would restrain the aging process, and also prevents various geriatric illnesses (WHO, 2016) .
It has been recommended that elderly and obese females reduce ground exercises and to increase aquatic exercise which would not be a burden while improving muscular power and widening the working range of joints (Choi et al., 2012; Jung et al., 2010; Lee et al., 2004) . It is also reported that these exercises have beneficial effects on body composition (Park and Ahn, 2010) , basic physical fitness factors such as improvement in muscular strength, flexibility, sense of balance, muscular endurance, increase of joint working range, and better quality of life (Jang, 2000; Lee et al., 2011; You and Lee, 2010) .
Aquatic group exercise is one of the recommendable physical activities for the elderly. Especially, for surgical rehabilitation patients, the elderly, those who have weak physical fitness or those who are obese. Aquatic exercise prevents overload on the body while increasing the amount and strength of muscle, and flexibility of joints (Kim et al., 2016; Lee et al., 2004) .
Besides, recently such aquatic group exercise is evolving into new types of highly recommendable activities with recreational characteristics. Aquatic group exercise is a series of planned and programmed underwater exercises composed of various movements and games accompanied with the newest popular music rather than existing rehabilitation focused underwater exercise. Such aquatic group exercise improves not only health and strength of the elderly but also enhances their social activities.
Therefore, the elderly who participated in these exercises can improve or prevent mental illnesses such as isolation, depression, helplessness, and a sense of alienation by sympathizing and interacting with one another (Cho and Kim, 2012; Moon, 2014) .
Nevertheless, there have not been many studies on the effects of aquatic group exercise on the change of body composition, and basic physical fitness. In particular, studies about effects of such aquatic group exercise on social wellbeing and mental health of the elderly have not been presented and studied (Song et al., 2011) . Therefore, this study tries to identify effects of Aquatic group exercise for 12 weeks on body composition, basic physical fitness, as well as mental health of the elderly.
Ⅱ. Method

Subjects
The subjects of the study were 40 females from 65 to 80 years old who enrolled in aquatic group exercise for the first time in 4 swimming pools in D metro city. All the subjects were medically fit enough to participate in underwater exercise. The criteria for selection of the subjects in this study were those who agreed to participate in the aquatic exercise program, those who were able to 
Aquatic Group Exercise Program
The length of the pool is 5 lanes with a length of 25 m and a depth of 1.2 to 1.4 m. The pool was kept at room temperature 28.5~29 ℃, relative humidity 60~70%, water temperature 28~30 ℃. In order to disinfect the swimming pool, it is the only safe chlorine currently used in Korea, and the concentration is .4~1.0ppm, which was to be automatically supplied to the concentration range by a computerized system the machine. In order to prevent safety accidents at the swimming pool during the class, the security officer was on duty at all times.
A total of 12 weeks of aquatic group exercise program was performed three times a week for 60 minutes per day, and it was conducted in the order of warm up exercise, main exercise, and cool down exercise as shown in (Table   2 ). The pool lighting was 200~500 Lux, which is the general indoor pool lighting according to the illumination standard.
The objective of the warm up exercise is to create a state of mind and body that can raise the effectiveness of primary movements.
To maintain a normal body temperature, this study used 10 minutes to walk slowly in the water (front, side, back), arm waving, fast walking, and simple articulation as well as dynamic stretching. Also, a beat that is important for the movement of the subjects in the aquatic exercise and was designated at a speed of 110-130 bpm, while the warm and cooldown exercise was performed at 110 bpm.
In this exercise, using a rating of perceived exertion (RPE), the intensity of the adaptation was 9~10 (very light) for the first week, and 11~12 (light) for the second week.
The progressive increase method was applied to the exercise intensity of 11~13 (a little hard or hard). Exercises include making a circle for recreational game by pushing the side of the water, holding hands and clapping hands, and hip-dancing with hip-bumping. Next, to improve muscle strength and endurance, exercise was performed with an aqua rod to increase resistance. Finally, aerobic group exercise was performed by jogging or fast beat dancing.
The cool down exercise was performed with static and dynamic stretching for 10 minutes. Static stretching was stretched slowly by stretching, pulling and then held for 15 seconds.
Measurement
1) Body Composition Analysis
(1) InBody Measurement Body composition such as muscle amount, basal metabolic rate, percentage of body fat, and BMI (Body Mass Index, kg/m2) was measured by In-body 230 (Biospace, Korea).
To verify the reliability of the InBody, So et al. (2012) conducted a study to compare body composition measurements taken with air displacement plethysmography (BOD POD) using eight-polar bioelectrical impedance analysis.
Pearson's r correlation showed that body composition measurements taken using the BOD POD and the eight polar BIA including InBody correlated significantly with respect to fat free mass (r=.911); (fat mass r=.938 ); and % body fat (r=.871).
(2) Basal Metabolic Rate (BMR)
The basal metabolic rate is the energy consumed to maintain fundamental life phenomena such as nerve action, circulation, respiration, endocrine, digestion, body temperature maintenance and other cell action. According to Lim's (2016) study on the body composition, physical activity level, basal metabolic rate, and daily energy expenditure (DEE) of the elderly in Busan, DEE was calculated by H-B formula, DRI formula, Inbody measurement, and estimated energy requirements (EER) formula.
The correlation was found to be significantly high between .73 and .89.
2) Basic Physical Fitness
( 1 
3) Mental Health Measurement
To identify the effects of the program on mental health, this study used 4 scales such as sense of isolation, depression, sociality, and interpersonal anxiety which was 
Data Analysis
Using SPSS-18.0(Statistical Package for the Science, Inc., Chicago, IL, USA), mean and standard deviation were calculated. The effects of the variables used in this study were abstracted per factors and the matching sample t-test was executed to verify the mean difference in each factor before and after the aquatic group exercise program.
Significance level was set as p<.05.
Ⅲ. Results
Result of Body Composition Analysis
When analyzing body composition before and after the 12 week aquatic group exercise program, it was found that there was significant change in body mass and basal metabolic rate (BMR) as shown in (Table 3 ) (p<.01).
Although there was change in BMI before and after program, it was not statistically significant. 
Result of Basic Physical fitness Analysis
When analyzing basic physical fitness and after the 12 week aquatic group exercise program, it was found that there was significant change in flexibility and sense of balance as shown in (Table 4 ) (p<.01). However, there was no significant difference in muscular strength and muscular endurance in mean comparison.
Result of Mental Health Analysis
As shown in (Table 5) , when analyzing mental health before and after the 12 week aquatic group exercise program, it was found that there was significant difference in all 4 factors such as sense of isolation, depression, sociality, and interpersonal anxiety as shown in Table 5 (p<.01).
Ⅳ. Discussion
This study performed a 12 week aquatic group exercise program on the female elderly from 65 to 80 years old and analyzed changes in body composition, basic physical were significantly changed. The reason for insignificance in the reduction of BMI in this study seems to be because of insufficient time of participation such as 12 weeks or because they emphasized mental health and social relation improvement rather than exercise intensity to reduce obesity. For example, in the study by Jun et al. (2010) on the effects of a 24 week aquatic exercise program, the female elderly showed significant reduction in muscle amount, body fat rate and waist/hip circumference ratio, which at the period used in this study was twice the duration of this study. Considering significant reduction in BMR which is one of the most basic metabolisms in human body, it might be inferred that positive changes in BMR reduce obesity. Therefore long-term participation in aquatic group exercise might be expected to prevent obesity of the female elderly.
Basic Physical Fitness Analysis. There are many studies reporting that aquatic exercise improves basic physical strength of the elderly or patients requiring rehabilitation. Song et al. (2011) and Jang (2000) reported that aquatic exercise improved muscle strength, muscular skeletal endurance, sense of balance, and flexibility of arthritic patients (Song et al., 2011; Jung, 2009) . Another study (Kim et al., 2007; also reported that aquatic exercise improved most physical fitness factors of elderly females (Jung et al., 2009; Kim et al., 2007; . environments tend to bring muscle deficiency (Frank et al., 1993) . According to Buckworth and Dishman' study (2002) , exercise affects depression regardless of gender, age, and health status. Another study done by Jang (2000) reported that while support and self-help groups, through exercise, form positive social relationships that improve their health recognition accuracy and provided emotional support and confidence to alleviate depression and anxiety.
In this study, aquatic group exercise had effects on the sense of isolation, depression, sociality and interpersonal relationship, which is consistent with the study by Jang (2000) . The elderly, who have made active and appropriate exercises recognized satisfaction and joy for the improved quality of life which resulted from attending such exciting physical activities (Kim et al., 2010) .
To summarize, aquatic group exercise using various muscle groups with enjoyable music and strong recreation characteristics will activate the sympathetic system against stress, help the metabolism of muscles in the whole body (Mills et al., 1994) , and play an important role in the confidence and mental health of the elderly by bringing energy metabolism changes in the central nervous system (Cho and Kim, 2012) . Aquatic group exercise with graphic motions activates the cerebral cortex which has positive effects on body composition, physical fitness, and mental health so it is highly recommended for elderly population.
Ⅴ. Conclusion
This study was conducted to identify the effects of 12 week aquatic group exercise program on body composition, basic physical strength, and mental health of the female elderly in their 60s and 80s. Conclusion and suggestions induced from the study are as follows.
First, it was found that the 12 week aquatic group exercise program produced effects on body composition in terms of body mass and BMR, which had a significant difference.
Second, it was found that the 12 week aquatic group exercise program produced effects on basic physical fitness of the female elderly participants. In the mean comparison, there was a little change in mean values of muscular strength, flexibility, sense of balance, and muscular endurance but only flexibility and sense of balance were significantly different.
Third, it was found that the 12 week aquatic group exercise program produced effects on the mental health of the female elderly participants. In the mean comparison, there was statistically significant difference in sense of isolation, depression, sociality, and interpersonal relationship anxiety.
When summarizing the above study results, it is suggested that aquatic group exercise programs be activated and encouraged to enhance the quality of life for the female elderly and various types of manuals should be developed according to the characteristics of individual programs to operate this exercise program more effectively.
